Abstract: Mostly populous city like Chennai is subjected to frequent flooding due to its complex 11 nature of natural and man-made activities. From the analysis of the past records of flood events of 1943,1976,1985,2005 and 2008,it has been observed Adayar watershed is subjected to cataclysmic 13 flooding in low-lying areas of the city and its suburbs because of inoperativeness of the local 14 drainage system, rainfall associated with cyclonic activity, topography of the terrain, encroachments 15 along the floodplain, hugh upstream flow discharge into the river and the highly impervious area 
the objectives, MIKEFLOOD hydrodynamic model was chosen to predict the flood encroachment map. Here, the topographic data with different resolution of DEM'S are tested for accurate prediction of flood inundation extent. Later on, the calibration of the model was executed during the year 1991 and 1992 storm events and then validated using the DID'S flood map through questionnaire survey 104 with local residents. Hence, after validating the model it was found fit for further study. Later on, the 105 three flood mitigation solution is adopted to mitigate flood for the selected high risk areas. The
106
proposed solutions for the river are river deepening, levee constructions and the river straightening. mean monthly temperature is in the range of 33.1 -37.6°C; while in winter temperature fluctuates 
Governing Equations

133
In this study, the Time-area (TA) rainfall-runoff model is used to estimate the runoff hydrograph 134 based on a given excess rainfall hyetograph. In this model, the watershed is divided into a number 135 of sub-watersheds separated by isochrones; i.e. the isolines of equal travel time to the outlet. This 136 procedure is known as time area histogram. The method for the generation of the runoff hydrograph 137 is shown in Equation (1):
139
Where j= Time step number, Q= Runoff discharge, E= Excess rainfall intensity, A = Area bounded
140
by the isochrones
141
The imperviousness percentage of the watershed for each sub-catchment according to the
142
percentage of different land use surfaces is calculated using the formula as shown in the Equation
143
(2):
Ai area of each surface.
Later, the initial loss and hydrological reduction factor were assumed to be to 0.6 mm and 0.90 respectively in all the sub-catchments from the literature relating to Indian watershed condition is
149
given by Deepak Singh Bisht et al. [5] . And at last the time of concentration (Tc) for each sub catchment is computed using Kirpich's formula as shown in Equation (3):
Where L is the length of the drains and S is the slope of the catchment. The runoff obtained from the 153 catchment is then fed as input to the storm water drainage network for computing flood carrying 154 capacity of the drains.
155
The MOUSE Model is a computational tool for the computation of one-dimensional unsteady 156 flows in sewer networks with alternating free surface and pressurized flow conditions. The 157 computation is based on solving the vertically integrated equations of conservation of continuity and 158 momentum.
159
The general equation of continuity of mass is given by Equation (4) as:
And the general equation of momentum is given by Equation (5) 
166
The friction loss in the pipe is calculated by Equation (6) as: (7) and (8) as:
183
184
Equation for Conservation of Momentum equation is given by Equation (9) between neighboring h points, while the distance between h-points may differ.
195
Delineation of Adayar River network
196
In the present study, Adayar river network are imported from the Arc GIS software by using
197
ortho photo imagery as a background. In MIKE 11, the river network acts as a system of points (11) and (12), respectively, as given below
213
215
where  = surface elevation (m), t= time (sec), p= flux density in x direction (m3/s/m), x, y = space 216 coordinates (m),d= time-varying water depth (m), h= water depth (m), g= acceleration due to gravity
217
(m/s2), C= Chezy resistance coefficient (m 1/2 /s), Ωq = Coriolis parameter (s _1 ), ρw = density of water and 218 f(V) = wind friction factor.
219
The MIKE-21 resolves the solution using an implicit finite difference scheme of second-order 
Integration of MIKE11-1D and MIKE21-2D using MIKE FLOOD software
229
The MIKE-11 river network was connected to the MIKE-21 bathymetry using the lateral link 230 option available in the MIKE-FLOOD. The river bank was dynamically linked with the MIKE-21 grids 231 using a cell-by-cell approach. Whenever the overflow takes place from the MIKE-11model, the MIKE-232 21 model calculates the discharge over each cell using weir formula 1. The equation for the weir 233 formula 1 is shown in the Equation (13) as:
235
Where w = width, C = weir coefficient (1.838), k exponential coefficient (1.5), ℎ = depth of water 
MIKE 11 River Flood Model Results
270
The High order Dynamic Wave Method is used for unsteady 1D channel routing in this study.
271
The Non-linear Saint Venant equations are used for conservation of mass, volume, momentum and 
Model validation using Error Index Statistics
299
The performance of the MIKE 11 model is tested against the observed water level using R 2 300 statistics at various locations of the Adayar river during the year 2005 and 2015. The model 301 performance has been validated using the observed and simulated value using statistical method.
302
RMSE is one of the commonly used error index statistics. The RMSE value less than 1 indicates better 303 performance model. The Equation (14) for computing the RMSE is shown as:
Where, yi obs is the observed discharge, yi sim is the simulated discharge and n is the total number of 306 events.
307
The RMSE value of less than one from the model indicates good performance. Since there is lack
308
of observed data at the other bridge location calibration and validation is found to be insufficient. 
Flood Mitigation Measure
316
In this present study, the flood mitigation measures have been carried out by two ways such as:
317
Urban flood mitigation, River flood mitigation and flood mitigation into the sea. 
429
Conflicts of Interest: The authors declare no conflict of interest.
